HoKF R 2025,44(6) :108-115 Water Purification Technology

XK, XUENL, AR, 46 SRAEEALR A KT RIE TS Y 2 s [ ], KR, 2025, 44(6) . 108-115.
LIU X, LIU W G, REN J, et al. Effect of ozonation on UF membrane fouling in reclaimed WWTPs[ J]. Water Purification Technology, 2025, 44(6) :
108-115.

REAUBEK] BIREIET RIS
XU KRR AT 28T ROREE, i 104 TEAR
(o L F S A £ T SR A R 2220 A IR 257000)

# E [BH)] RWERAWUR A AT A I TR B B P 1 s50RE B AR DR TS Y T I R A VR E K 6
T m/d BRI R A K @t A T e/ S S T2 00 2 R R B B =0T Je TR ST, [ 7iE)] R =4
PN T B A A DU 40 BT LA S R BE (SEM) R T 77 S AUBE ( AFM) A L 2141563 (FTIR ) 48 RAE, RS =
AL TG ) L BRACR X IR (OF ) Vs s, [&R] AMEATEI R g T, YA n REAEMTZ)E, i)
IR HLEK (DOC) RERFIE T 10. 82% , R AR AT 7T HE— 25 5 5 X 55 B 28 3R 11 T AL W ARl ™= 0 100 25 6%, 1 BRAIE
S FIE RIEMREA ALY (DOM) £ 3485 & 69. 43% . OF i SEM Fl AFM £1E Bom , JHE RESM T 25, 1l B ERAT
PTG PR B W D FLIREE 28, LTAMRIBOE IR S, AL T 2 Re i — 2P IR R R 1 C—H ,C=0 F1 C—0—C FFHH 1k
2R A TR B 8 IR AT, ok 2 S T 2 110 7% I S A 2 A W B, B s g, [ 45iR) RAA T2 gt K
AR BT IR, A E MR Y TG & —Fh A0sE: OF s Y M B AT AL BE T2,

KW K BIEYR RESEL AW SOtk

FESYES ., X703 XEEFRERED: A XEHS: 1009-0177(2025)06-0108-08

DOI; 10. 15890/j. cnki. jsjs. 2025. 06. 013

Effect of Ozonation on UF Membrane Fouling in Reclaimed WWTPs
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Abstract [ Objective] To investigate the efficacy of ozonation process in the pre-membrane pretreatment stage and its role in
mitigating membrane fouling, an engineering application study is conducted at a reclaimed wastewater treatment plant in Shandong
Province (with a water supply capacity of 60 000 m’/d) by establishing two pre-membrane pretreatment modes with ozone oxidation
process activated and deactivated for comparative analysis. [ Methods ]  Through the analysis of organic matter such as three-
dimensional fluorescence and molecular weight distribution, as well as characterizations by scanning electron microscopy ( SEM) ,
atomic force microscopy ( AFM ), and Fourier transform infrared spectroscopy ( FTIR), the impact of the ozonation process on the
pollutant removal efficiency and ultrafiltration ( UF) membrane fouling was systematically analyzed. [ Results] The result showed that
after the adoption of the ozone pretreatment process, the removal efficiency of dissolved organic carbon (DOC) in the raw water was
increased by 10. 82%. After ozonation, the removal of aromatic proteins and microbial metabolites could be further improved, and the
molecular weight was reduced. The removal rate of total dissolved organic matter (DOM) was increased to 69.43%. The SEM and
AFM characterizations of the UF membrane demonstrated that after the addition of the ozonation process, the degree of membrane
surface fouling and pore blockage could be significantly reduced. The infrared absorption spectroscopy confirmed that ozone oxidation
process effectively reduces the absorption peaks associated with chemical bonds such as C—H, C=0, and C—O0—C on the
membrane surface, therebydecreasing the adhesion of substances containing these bonds and alleviating membrane fouling.

[ Conclusion] The ozonation process can increase the removal rate of organic matters in the influent, reduce the molecular mass,
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effectively alleviate the attachment of substances on the membrane surface, and it is an effective pre-membrane pretreatment process for

reducing the fouling of UF membranes.

Keywords reclaimed water membrane fouling ozonation organic substance fluorescence characteristics
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A/ BiR L 350~613
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Fig. 1 Process Flow
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Fig.2  Effect of Different Pre-Treatment before Membrane on DOC and Turbidity Removal in Influent
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Fig. 6 Changes in the Three-Dimensional Structure of UF Membrane Surface
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